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nf the indicated calculation is quite 
The actual perfomance of the xndx 

much time. In addition, the result of the 

cumbersome and requires ^ ^ ^ utilized and all 

nalcalation is not utiii 
previously performed approximata calcu 

calculations have to be performed from the start. 
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V the tvpe M A G way be absent in exceptional 

5om members of the type n 


get -log K« 


• fhP eouilibrlum constant of the reaction 
Example: To determine the equilib 


n + CO- “ 2C0 

grapillte ^ 


r n+n crrade The following data are given, 
at 1000 degrees Centigrade, 


0 +^02® ^^5 


= -26,393 calories 


^ ^ f ?1«08 cal- 

C* gO a X,36 calories /degree 2^ 298 

298 ories/degree 


H « -9l4>030 calories 

^^298 


rn» == B7*32 cal ories/degree 

' 298 


c c . ^.673 * 2.617 X 10 -% - 1.19 « 20^’-" “> 

D ■ ^■,r.nO n\ 


’ P ? ) 7? X 10-¥ ( 0-1700° c) 

CO • C - 6.85 + 8.533 X 10-3t - 2.1:75 x 10 i v 

^°2> P .. (0-2200° C) 


COj Cp = 6.60 + 1.20 X 10”-'T 


From the above given data, we obtain for our reaction. 


AH2^8 “ U1.2UU calories 


k gO - 1;2.20 ealories/degree 

^ 298 


Go “ 3.677; G^ = 


3.750 X 10"3; Gg = 2.U75 x 10 


K+oin for 1000 degrees Centigrade: 
From the table, we obtain for louu a g 


M n 6R'=;8- M = 0.3733 x 103; 
1/T = 0.785U5 X 10 ° 0-885B> 


Mg = 0.2326 X 10^1 M_2 =■ 0.3299 X 


Hence, with the aid of equation (lU), W« get. 


or-i i7'\ 1 0 ?n - 1677 (0.6858) + 8.75 (0.3733) 

pO/T = U1.2UU (0.765U5) - U2.20 - 3Pfl ( • 

- 2.U75 (0.2326) - 1.169 (0.3299) = -10.02 
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log K « 10*02/h*57U 2*191 


The first two items, which correspond to, the approximate 


calculation on the assumption that A Cp = 0, give A A 9.8 


log K » 2.1U5. An error of 0.05 in log K obUined by the approximate 
calculation corresponds to an error of 12 percent in- the magnitude 
K (in other oases it may be considerably larger). 


It is easy to understand that the table can be utilized for 
various other calculatlonsj for example, for calculating th gni 


4 . j A <?o and A F° from the experimental values of A H298 

tudes A ana a ^ 

^yo ... V -PnT* 


tudesfrS- anaur^^g..... 

and A any desired temperature T (from the magnitude for 


•this temperature). 


We wish to point out still another application of the table. 

Let us assume that we have the experimental values of K and hence 
of A for various temperatures and the expressions of heat capa- 
cities of the reacting substances and that it is required to determne 


i;,L ox wo 

th. - 1 ... ot IH . “0 i ‘ 

1„ th. [ollolh! 


on the abscissa and the magnitude 


DDO. w.vv'.' o ^ 


along the ordinate and then we draw the best possible straight line 
through the points corresponding to the experimental data. The slope 
of the straight line gives the magnitude of A Hq and the section whi 


It cuts off on the ordinate axis gives J. 


t ii+n Ah r. with the. aid of equation (6) and 
Further, we calculate A H29g wiun me 


A F° with .the' aid of equation ( 7) and from here we find SO298: 

^ y- OnQ ‘ 


The same, result can be- obtained ^ in a much, shorter way with the 


''i 13 T M- “We .construct a curve by plotting 

aid of the tabulated .values we .eoiibo 

‘in \ / I i . . ftn - 


^ i along the ordinate. 

l/T along the abscissa and.-L 
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TABLE FOR THERMODYNAMIC CALCUUTTONS 
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.800 

20 73.16 

0.1+8236 

1.0830 

0.7599 

r\ '7ft 1 . 1 ■ 

0.6761 

0,7110 

O.l+liii 

0.1)156 

L850 

2123.16 

0.1+7100 

1.1031+ 

0* foua 



L900 

2173.16 

0,U60l6 

1.1235 

0.8089 

0.71+67 

0.1+187 

1950 

2223.16 

0.1^^98l 

1.1U32 

0.833U 

0.7833 

• 0.1)217 

2000 

2273.16 

0.lt3992 

1.1616 

0.8580 

0.8206 

0.1)21+6 


the slope of the best possible straight line through the experimental 
points, in acoorchmce with equation (iW, determines the magrdtude 


A H „ and the section which it cuts off on the ordinate axis is 

^ 298 


equal to - ^ ^*^298* 

Alonpthe above described approximate calculation, which 
corresponds to the assumption that Ac^ = 0, Ulich proposed more 
complex methods of approximate calculation ("sedond approximation'' and 
"third approximation"). In view of the simplicity of the exact cal 
culation, as 'described herein, the Ulich me Wds seem superfluous. 
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